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Neoplasm, trauma or iatrogenic injury are leading
causes of hepatic arterio-portal fistulas (APFs). On
the other hand a fistula between the hepatic arteries
and hepatic veins is rare. We report a case of a
traumatic hepatic pseudoaneurysm complicated by
an arterio-hepatic venous fistula (AVF) and empha-
size the value of multi-detector computer tomogra-
phy (MDCT) in diagnosis and management planning.
Case report
A41-year-oldgentleman,whohadnoremarkablepast
illness, was injured in a motorcycle-versus-vehicle
crash and was transferred to our Emergency Depart-
ment due to right upper abdominal pain. On arrival,
his blood pressure was 112/76 mmHg, and heart rate
was 90/min. Physical examination revealed right
upper quadrant tenderness with muscular rigidity.* Corresponding author. Tel.: +886 2 28712121x7350;
fax: +886 2 28769310.
E-mail addresses: schung2@vghtpe.gov.tw (S.-C. Hung),
jdchen@vghtpe.gov.tw (J.-D. Chen), cmtiu@vghtpe.gov.tw
(C.-M. Tiu), cmychang@vghtpe.gov.tw (C.-Y. Chang).
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function tests and other biochemical studies were
normal. A contrast-enhanced dynamic CT examina-
tion was performed with a multi-detector CT (Sensa-
tion 16, Siemens, Erlangen, Germany). The arterial
and the portal venous phase images were obtained at
a 35 and 90 s delay after contrast injection (100 ml of
Optiray [Isoversol], TYCO Healthcare, Canada).
The CT scan disclosed a grade 4 liver injury and a
1 cm  1 cm  5 cm intrahepatic pseudoaneurysm,
arising from the S7 branch of the right hepatic
artery. In the arterial phase of the CT scan, the
distal branches of the right hepatic vein were opa-
cified simultaneously via a pseudoaneurysm of right
hepatic artery (Figs. 1 and 2), with accompanying
transient distal wedge-shaped subsegmental par-
enchymal enhancement, which usually exists in
arterio-portal shunting. Considering the high-grade
injury and the risk of rebleeding from the pseudoa-
neurysm, an emergency angiogram was performed.
The angiogram revealed similar findings as those
of the MDCT. A large pseudoaneurysm was found
arising from the S7 branch of the right hepatic artery
with early opacification of distal branches of the
right hepatic vein (Fig. 3A). The proximal trunk of
the right hepatic vein was not opacified from those
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Figure 2 (A) Thin-slab maximal intensity projection
(MIP) demonstrated the relationship of the pseudoaneur-
ysm (short arrow), right hepatic artery (long arrow) and
distal right hepatic vein (medium-sized arrow). (B) Thin-
slab MIP reformation of portal phase CT demonstrated the
communication between pseudoaneurysm (medium-sized
arrow) and distal right hepatic vein (long arrow) and the
occlusion site (dotted arrow) of proximal right hepatic
vein (short arrow). MHV: middle hepatic vein. LHV: left
hepatic vein.
Figure 1 (A) Precontrast CT revealed liver laceration
and hemoperitoneum. One relatively hypodense pseudoa-
neurysm (arrow) was seen in the hematoma. (B) Postcon-
trast CT on arterial phase showed the enhanced
pseudoaneurysm (short arrow) with opacification of con-
tiguous distal right hepatic vein (long arrow).distal branches throughout the angiogram. These
findings were unusual for an arterio-venous fistula.
Because of the unusal hepatofugal direction of flow
in the right hepatic vein, we reviewed the CT images
and found a disruption of the right hepatic vein, just
proximal to the communication site, where the right
hepatic vein connected with the pseudoaneurysm.
This explained the unusual angiographic appearance
of the AVF. Similar wedge-shaped subsegmental
enhancement was also noted during the hepatic
arteriogram, followed by inverse intrahepatic portal
flow in the delayed phase. We performed transcath-
eter arterial embolization of the pseudoaneurysm
with microcoils (Fig. 3B). The patient was dis-
charged about one week later uneventfully.
Discussion
The most common cause of liver injury is blunt
abdominal trauma, which is secondary to motor
vehicle crashes in most instances. The incidenceof hepatic vascular injuries after blunt trauma is
much lower than that after penetrating injury, and
the incidence is still not established. Arteriovenous
fistulae are rare in comparison arterioportal fistula.
The leading causes of APFs are neoplasm,11 conge-
nital anomaly2,4,7,14 and trauma, especially iatro-
genic injury, such as needle biopsy or percutaneous
drainage.13 Okuda et al.13 reported a series of 93
patients having angiography after a procedure of
needle biopsy and 79 patients after percutaneous
biliary drainage. Five and three patients were
demonstrated to have APF, respectively, and only
one case had an AVF with the right hepatic vein.
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Figure 3 (A) Right hepatic arteriogram revealed a pse-
duoaneurysm (middle arrow) arising from S7 branch of
right hepatic artery (short arrow) and early opacification
of right distal hepatic veins (long arrow) on arterial phase.
(B) Transcatheter embolization was performed with sev-
eral microcoils, and the pseudoaneurysm and arterio-
hepatic venous fistula were completely obliterated.In the past, most of these injuries were treated
surgically. However, up to 67% of operations in the
past for bleeding from blunt hepatic trauma were
non-therapeutic with bleeding often stopping spon-
taneously.15 Angiography was traditionally believed
to be the gold standard and the only imaging mod-
ality to diagnose hepatic vascular injuries. Recent
advances in computed tomographic (CT) technology
and three-dimensional (3D) imaging software gave
CTa vital role in the diagnosis of abdominal trauma.
MDCT allows thinner collimation, shorter scanning
time and better patienttolerance. 3D post-proces-
sing of CTangiography with multiplanar reformation(MPR), maximal intensity projection (MIP) and
volume rendering technique (VRT) is especially
helpful in detection of vascular injuries.18
In this case, CT findings of early opacification of
the hepatic arterial pseudoaneurysm and distal
branches of right hepatic vein in arterial phase
suggested AVF. Wedge-shaped transient subsegmen-
tal parenchymal enhancement (TSPE) is usually an
indirect sign of APF9 and rarely seen in AVF because
of the difference of flow direction. This unusual
complication of AVF resulted in inverse intrahepatic
portal flow probably due to an inverse pressure
gradient, and if left unnoticed, the inverse flow
may produce symptoms like those of the venoocclu-
sive disease or traumatic APFs. Early symptoms
include abdominal pain, diarrhoea, gastrointestinal
bleeding from congestive vascular enteritis and,
rarely, ascites. Late symptoms may be manifested
as portal hypertension, such as bleeding oesopha-
geal varices or haemobilia.5,8
Interventional techniques, especially angio-
graphic embolisation, are well-known as useful
adjuncts in non-operative management of blunt liver
trauma.3,19 Early angiographic embolisation
decreases the incidence of blood transfusion and
number of liver-related operations.1 Treatment of
pseudoaneurysms has shifted away from operative
intervention and toward radiologic embolisationwith
variousmaterials12 or even observation alone in some
case reports.10 Transcatheter arterial embolisation
has proved to be effective in treatment of arterio-
portal shunts, and its associated complications are
rare.17 However, angiographic treatment of hepatic
AVF is not established and seldom discussed. Embo-
lisation has been effective in some reports16,6 but a
larger series was still necessary. Embolisation in
patients with blunt hepatic injury has not been
proved to be effective for venous injury. Bleeding
caused by major portal vein or hepatic vein injury
may continue after embolisation. Fortunately, bleed-
ing from these veins will often halt spontaneously
because of intraabdominal tamponade.
In conclusion, CT plays a vital role in decision
making in blunt trauma. Angiographic embolisation
can decrease the incidence of transfusion and the
number of liver-related operations. MDCTangiogra-
phy can be very helpful in proper planning before an
interventional procedure.
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